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® A transmitter and/or receiver. 

@| The present invention relates to a method and 
a radio frequency system for generating the 
frequencies for a receiver and a transmitter in a 
radio communication system operating on two 
different frequency ranges, and b a receiver 
end o transmitter operating on two different 
frequency ranges, whereby a first frequency 
synthesizer gensratea a first mixer frequency 
and a wwna frequency synthesizer generates a 
second mixer lYaquency, the reoepClon fre- 
quency le first mixed in the first mixer to a first 
Intermediate frequency by the first mixer fre- 
quency, and the first Intoimedlato frequency Is 
further mixed to a saoond Intermediate fre- 
quency In a aeoond mixer by the second mixer 
frequency, and whereby the transmission fre- 
quency of the fransmltter Is generated by mix* 
ing the transmitted signal in a third mixer up to 
the transmission frequency by toe first and 
second mixer frequencies The Invention Is 
characterized In that the first mixer frequency 
(L01) In the receiver of the radio communi- 
cation system operating on the first reception 
frequency range Is made different fori that In 
Old receiver of (he radio communication ey stern 
operating on the second reoepflon frequency 
range, and that both the first Intermediate fre- 
quency (IF1) and the seoond Intermediate fre- 
quency {IF2) in a raosivsr of the radio 
communication system operating on the first 
reception frequency range are mads equal to 
those In a receiver of the radio communication 
system operating on the seoond recaption fre- 
quency range. The Invention sleo relate* to the 
use of the methods and the radio frequency 
systems In a mobile phone. 
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Tha present Invasion relates to a method and a radio frequency ayatom for generating the frequencies 
for a receiver and a transmitter In a radio communication eyetem operating on two different frequency range*, 
and to a receiver and a f ranemltter operating on two different frequency rangee. whereby a flref frequency 
synthesizer generates a first mixer frequency and a second frequency eyntheelzer generates a eeoond mixer 

5 frequency, the reception frequency le flref mixed In the first mixer to a first Intermediate frequency by the f Iret 
mixer frequency, and the flret Intermediate frequency Is further mixed to a eeoond Intermediate frequency In 
a eecond mixer by the eeoond mixer frequency, and whereby the transmission frequency of the transmitter le 
generated by mixing the transmitted signal In a third mixer up to the transmission frequency by the first and 
seoond mixer frequencies. The Invention also relates to the use of the methods and the radio frequency eys- 

10 feme In a mobile phone. 

It Is well known to uee e beefc oscillator and one or more frequency synthasbers to generate stable local 
oscillator frequenciee for tha modulator of a transmit tor and for tha demodulator of a receiver. For receiving 
purposes a mixer frequency la generated, with the aid of which tha t ranamlf fer*e Intermediate frequency elgnel 
la ralaad tot he tranam lesion frequency. In eyafema where the difference between tha Intermediate frequencies 

fs used in neoeiving and transmitting equals the duplex interval if ie poeeible to uee tha earns mixer frequency in 
flie receiver and in the transmitter, and f hue in these systems only one synthsaker ia required to generate the 
mixer frequencies. Here the mixer frequency generally means the aignal supplied to the local oscillator port 
of a mixer, modulator or demodulator. In aystama where the difference between the intermediate frequencies 
uaad in receiving end Iran emitting diffara from the duplex interval if ie neceeaery to uee at least two aynthea- 

20 IzflrtB In order fo generate the mixer frequandea for the receiver and the transmit tar. 

Different system* use different frequency ranges and thus there must be separata eyntheelzer* supplying 
different frequencies for eyetem* operating at these different frequenolee. Thus It la naceeeary to design end 
manufacture different circuits In order to generate the required frequenolee In mobile phones of different sys- 
tems. For Instance manufacturers of GSM {Groups Special Mobile) mobile phone systems and PCN mobile 

28 phone eyetome have to manufacture different RF parte for the GSM and the PCN telephones, even when the 
eyetome are generally similar digital oellular radio eyeteme, except that the GSM ope rates on the 900 Mhz fre- 
quency range and the PCN on the 1900 Mhz frequency range, 

Thepatentappllcaflon FI-915220 (the corresponding European application ww published as no. 541 905) 
press nfs an RF system solution which Is easily changed bo either of two different frequency ranges, whereby 

so In a radiotelephone of a first radiotelephone system the mixer frequencies are generated so that they are equal 
to those of a radiotelephone of a seoond radiotelephone system operating on different transmit and reception 
frequency ranges, whereby a radiotelephone of the first radiotelephone system fakes from the mixing results 
of the mixers e nseulf which Is different from that In a radiotelephone of e seoond radiotelephone system op- 
erating on different transmit and reoeptlon frequency ranges. Then ths same frequency synthesizers can be 

90 used In radiotelephones operating on two different frequency ranges. 

However, the selection of mixing f roquenclee eo that tha same mix Ing f reque nclee can be uesd In a system 
operating et two different frequenolee haa In practloe resulted In a situation where the synthesizer solution 
presented In the above mentioned patent application had to be made vary complicated, whereby e g. In the 
control loop of the eynthealzar with the h Ig her frequency It was neoeeeary to uea a mixer In order to avoid prob- 

40 lema when generating the mixing f requenclee. Even If It preeente a method which with partly common RF parte 
can generate f he frequencies for fwo radiotelephones operating on different frequency rangee, with Ehia sol- 
ution it ie, however, very inconvenient to realize a combined telephone operating on two different frequency 
ranges, because R would require e.g. the ues of different intermediate frequency Altera on different frequency 
ranges. 

45 The present invention provides a method and a radio frequency system, with which the frequencies re- 
quired id transmit end receive In a red boammun loaf Ion system operating on two different frequency ranges 
can be generated with aubsfant lally common RF parts, whereby It la simple fo realize a receiver, a transmitter 
and a transceiver and thus a mobile phone operating on two different frequency ranges. The Invention can 
well be used In mobile phones of a mobile phone system utilizing two different frequency ranges, euoh ae In 

» the GSM and the PCN mobile phone systems, as well as In a mobile phone operating on twodlfTerentf requenoy 
ranges. Thle le realised by using the came Intermediate frequenciee on both frequency ranges, but a different 
frequency as the first mixing frequency on each frequency range, In that the frequency Is suitably selected 
for each frequency range eo that! he reoelved frequency of both different frequency ranges can be mixed down 
fo the same flret Intermediate frequency. 

a A method aooortlno to the Invention for generating the frequenciee required In the receiver of a radio com- 
munication eyetem operating on fwo different frequency ranges le characterized In that the flret mixer frequen- 
cy In f he receiver of the radio oommu nlcaf Ion system operating on the first reception frequency range la made 
different from that In the receiver of the radio communication system operating on the eecond reoeptlon f re- 
ft 
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quency range, and that said first Intermediate frequency (IF1) In tha receiver of the rad la communication sys&em 
operating on the first reoeptlon frequency range le road e equal to that In the receiver of the radio communication 
system operating on the second reception frequency range. 

An RF system of the reoelver In a radio communication ayatem aooordlng to tha Invention operating on 

& two different frequency ranges la characterized In that - tor the receiver of the radio communication system 
operating on tha first reception frequancy range K comprises a first frequency synthesizer generating a first 
output frequency and for the receiver of tha radio communication system operating on (tie second reception 
frequency range If oomprleea a first frequency synthesizer generating a seoond output frequency, end - for 
the receiver of the radio communication system operating on the first reception frequency range It comprises 

10 f Iratf lltermeans ernanged after the first mixer and passing theflrst Intermediate frequency, and forfhe receiver 
of the radio communication system operating on the seoond reception frequency range It oomprlses second 
first filter means arranged after the first mixer and passing a frequency of the same magnitude as tha first 
filter means of the radio communication ayatem operating on the first reception frequency. 

A mothod aooordlng to the Invention for generating tha frequencies required In a receiver operating on two 

50 different frequency ran gee is characterized in that when tha receiver operates on the first recaption frequency 
range the first mixer frequency is made different from that first mixer frequency when tha receiver oparatea 
cn the seoond reception frequency range, end that when the receiver operates an thef iret reception frequency 
range said first intermediate frequency is made equal to that first intermediate frequency when the receiver 
operates on the second reception frequency range. 

20 An RF system of the receiver according to the Invention operating cn two different frequency ranges la 
characterized In that a first frequency synthesizer generating two different output frequencies, whereby the 
output cf the first frequency synthesizer le a first frequency when the receiver operates on the first reoeptlon 
frequency range, and whereby the output of the first frequency synthesizer Is a seoond frequency when the 
receiver operates on the seoond reoeptlon frequency range, and- flretfllterrnesnearranged after the first mixer 

20 and passing the *ame first Intermediate frequency when the reoelver operates on the first reception frequency 
range as when it operates on the second reoeptlon frequency range. 

A method aooordlng to the Invention to generals the frequencies required In a transmit tor In a radio com- 
munication system operating on two different frequency ranges Is characterized In that the first mixer frequen- 
cy In a transmitter of a radio communication system operating on the first transmit frequency range la made 

so different from that first mixer frequency In a transmitter of a radio communication system operating cn the 
seoond transmit frequency range, end the seoond mixer frequency In a transmitter of a radio communication 
system operating on the first transmit frequency rang e Is made equal to the first mixer frequency In a t rana- 
mlttsr cf a radio communication system operating cn the sscond transmit frequency range. 

An RF system of ths transmitter In a radio oommunlcatlon system according to the Invention operating on 

90 two different frequency ranges Is characterized Inthat a transmitter of a radio oommunlcatlon ayatem operating 
cn the first < ranamlt frequency range K comprises af Iret frequency synthesizer providing a first output frequen- 
cy, end In a transmitter cf a radio communlcstlon system operating on the seoond transmit frequency range 
it oomprleea e first frequency synthesizer providing a second output frequency, and that In a transmitter of a 
radio communication ayatem operating on the first transmit frequency range It comprises a eecond frequency 

40 synthesizer providing a second mixer fnequency, and In a transmitter of a rad lo communication system oper- 
ating on the seoond transmit frequency range it comprises a second fnequency synthesizer providing a second 
mixer frequency, which is of the asms magnitude aa that of the frequency synthesizer of the radio communi- 
cation eystem operating on the first transmit frequency range. 

A method according to the invention to generate the frequencies required in s transmitter operating on 

43 two different frequency ranges is characterized in that when the transmitter is operating on the f iret transmit 
frequency range the fleet mixer frequency le generated to be different from that mbcer frequency when the 
transmitter b operating on the second transmit frequency range, and that when the reoelver operates cn the 
first reoeptlon frequency range the second mixer frequency b made equal to the first mixer frequency when 
the reoelver operates on the seoond reoeptlon frequency range. 

® An RF system of the transmitter aooordlng to the Invention operating on two different frequency ranges 
Is characterized In t hat a f I rst frequency synthes tzcr ge n eratlng two d I Fferenf first output frequencies, whereby 
the output of thef Irstfraquency synthesizer Isa f Iratf rsquency when the receiver operates on thef Inst reception 
frequency range, and whereby the output of the first frequency synthesizer Is a second frequency when the 
reoelver operates on the seoond reoeptlon frequency range, and a second frequency synthesizer generating 

« on the first transmit frequency range e second mixer frequency, which Is equal to that on the second transmit 
frequency range. 

The methods and RF systems according to the Invention can be used Inamoblle phone of a mobile phone 
system operating on two different frequency ranges, and In a mobile phone operating on two different fre- 

* 
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quency range*. The method* and the RFeyatome according to the Invention required to generate the frequen- 
cies can w well be need In a paging device of a paging ayafem operating on two frequency ranges, and (hue 
the Invention la not restricted only to radiotelephone*. 

The methode and the RF eyefenn for a tranerrtlffer end a reoelver will be deecrlbed In more detail below by 
describing a mobile phone according to the Invention utilizing method* eooordlng to the Invention toga nerate 
the frequencies of the transmitter and the receiver end an RP system according to the Invention In the trans- 
mitter and the reoelver. The Invention le described with reference to the endoted figures. In which: 

figure 1 shows a block diagram of mobile phone RF parts aooordlng to the Invention which can be used 
In a mobile phone of a mobile phone system operating on two different frequency ranges; and 
figure 2 shows a block diagram of the RF ports In a combined telephone according to the Invention oper- 
ating on two different frequency ranges. 

In the description wa refer to f raque ncy values, which were selected es exomplee in order to generate fre- 
quencies used In the GSM end the PCN systems. The transmit and receive frequencies used In these systems 
are ss follows, and In order to Implement the Invention we selected the following Internal frequencies of the 
telephones: 



GSM receive 
transmit 

mixer frequency LOt 

ffllxer frequency L02 
frequency L03 



935.2 

690 

1215.6 

1222.6 

332,4 

26 Mhz 



959.6 
915 

1240.2 Mhz 
1247.2 Mhz 



Mhz 

Mhz 

(TX) 
Mhz 



PCN receive 

transmit 

mixer frequency L01 

mixer frequency U02 
demodulator 
frequency L03 



1B0&2 
1710,2 
1524.6 
1544.0 
332.4 

26 Mhz 



local 



1679.6 
1784,8 
1599.4 Mhz 
1618.6 Mhz 



Mhz 

Mhz 
(RX] 
(TX] 
Mhz 
oscillator 



Hera w» can see ftiof the systems have different first mixer frequencies. 

Figure 1 shows a block diagram of a mobile phone's RF parts In accordance with the Invention wtilch can 
be used In a mobile phone of a mobile phone system operating on two different frequency ranges. The blocks 
2...12 represent a transmitter, the blocks 1 9...16 represent a eynthailzer, and the blocks 16...21 represent a 
transmitter. The figure shows two frequency synthesizers 61 and 62. Tha area 61 shown by broken lines rep- 
resents the main synthesizer which Is suitably selected to operate In the 06 M system on the 12Q0 Mhz range 
and In the PCN system on the 1600 Mhz range. The synthesizer 85 opera bee In both systems el a frequency 
of Bbouf 300 Mhz. The first synthesizer 61 comprises a phase locked loop, In which as separate blocks are 
shown a voltage controlled oscillator 13 and a block 15 containing f ha phase locked loop filter, amplifier, fre- 
quency divider and a phaee detector and operating on the variable frequency range L01 (= first mixer frequen- 
cy). The second eyntheeizsr S2 comprises a phase locked loop, in which as separate blocks ana shown a vol- 
tage controlled oscillator 14 and a block IB containing the phaaelocked loop filter, amplifier, frequency divider 
and a phase detector and operating at a fixed frequency 102 (- aacond mixer frequency). Tha design and 
realization of tha phase looked loop is known parse by a person skilled in the art, and therefor* if will not be 
described In further detail here. The reference frequency LOS of the synthesizers 91 and &2 la generated by 
the 26 Mhz crystal oscillator 17, whose frequency le also supplied to the demodulator 12 as the third local os- 
cillator signal of the receiver. 

The received signal Is supplied from the antenna ANT through the duplex filter 1 as the received frequency 
FRX to the preamplifier 2 and through tha RF filter 8 to the mixer 8, where It la mixed with the first mbwr fie- 
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quency L01 generated by the synthesizer 91 In order to provide theffrst Intermedia to frequency IF1. Both In 
the G8M and the PCN systems we use as the f Iret Intermediate frequency IF1 e comparatively high frequency 
In order to evoH spurious response frequencies, which are due to the comparatively broad transmit and re- 
ception frequency range. The high first Intermediate frequency Is else advantageous In G8M, because then 
s the required RF filters, such as ceramic filters, will bs smaller and cheaper. From the mixer 4 the signal passes 
through the first Intermediate frequency filter 5 to the second mixer 6, In which It Is mlxsd with the mixer fre- 
quency L02 supplied by the synthesizer 82 In order to provide the second Intermediate frequency IF2. From 
the eeoond mbcer 8 the signal paeses through the second Intermediate frequency filter 6 and through the t4S° 
and -45* phase shift blocks 10 and 1f to the demodulator 12, preferably an l/Q-demodulafor, which also re- 
ft oelves the local oscillator frequency L09. 

In this embodiments accordance with the Invention the reoeNer l/Q-demodulator 12operatos Ineallghtly 
different way oom pared to a traditional l/Q- demodulator. Generally the Intermediate frequency algnal supplied 
to a demodulator Is At the same frequency ae the local oscillator algnal. In the em bodlmenf presented here for 
the GSM and PCN systems the local oscillator frequency L03 la half of the Intermediate frequency IF2. These 
50 frequencies can be processed with demodulators of a oerfain type, for inetanoevrift a demodulator of the type 
praeerrfed in patent application FI-91 5802. 

Instead of the l/Q-demodulaf or 1 2 it is also poas ible to use an A/D-conveiier operating with a eu b-*ampling 
principle, and then the converter clock f requancy is generated from the frequency U0& 

Correspondingly, in the Era remitter the transmit signal i-TX, O-TX supplied to the modulator is f urthar s up- 
20 plied fnorn the modulator 21 , preferably an l/Q-modulafor which In addition to the transmitted algnal receives 
a frequency provided by the second mixer frequency L02 divided by the divider 22, to the mixer 20, In which 
the signal la mixed up to the transmit frequency FTX by the f Irat mixer frequency L01. From the mixer 20 the 
algnal la supplied through a transmit frequency RF filter 18 to the power amplifier 1 6, and from there the am- 
plified signal Is supplied through the duplex filter 1 to the antenna ANT. 
20 In accordance with the Invention the first and the second Intermediate frequencies, respectively, are ar- 
ranged to be equal In telephones uelng different transmit and reception frequency ranges, such ae In tele- 
phones of the GSM and the PCN systems, Regarding the Invention It doee not make any difference whether 
the Intermediate frequencies are generated from different mixing results In systems operating on dlffsrentf rs- 
quency ranges, If only the Intermediate frequencies are of the same magnitude. The frequencies for each eye- 
so fern may be selected. In an example In which for G8M L01 Is chosen to be larger than FRX and FTX end for 
PCN L01 Is smaller than FRX end FTX. the fnequenclaa may be selected as follows: 





GSM: 


1st Intermediate frequency 


IF1 = L01 - FRX = 200.4 Mha 


90 




2nd Inter mediate frequency 


IF2 = L02-IF1 =52Mh2 






transmit frequency 


FTX=LOt -L02 


40 


PCN: 


1st intermediate frequency 


IF1 = FRX - L01 = 280.4 Mha 






2nd inter mediate frequency 


IF2 = L02-ID1 = 52Mhz 






transmit frequency 


FTX-LO1*<L02y2 



45 The third local oecillafeor frequency L03 ia the aameae the frequency generated by the crystal oscillator 
f 7. Aaulkbla oryatal oscillator frequency for the GSM and the PCN ayatema la 26 Mhz, from which It la possible 
to form all clock frequencies required In the telephone. In order to minimize problems with spurious response 
and spurious radiation our calculations show that It Is most preferable to use 280.4 Mhz as the first Intermediate 
frequency. The Intermediate frequency oould be eome other frequency, and besides the spurious problems IE 

» will not have any substantial effect on other factors than the frequency of the main synthesizer 81 . 

The algnal supplied by the second synthesizer 92 ae a carrier signal to the transmitter modulator 21 le 
divided by the divider 22 to form a suitable frequency. Here we use number 2 ae divisor for the PCN system, 
and number f In the G8M system (I.e. no divisor Is required In GSM). With the aid of the divisor the frequency 
range required from the main synthesizer 81 to provide the appropriate frequency L01 for both G8M and PCM 

w In each of transmit and reoelve modes and In particular to keep the variation In frequency of the L01 between 
transmit and reoelve for the same system can be narrowed If necessary by changing tha value of M In the 
PCN system of this exampi e , f he frequency Ju m p of t he f iret eynthes Izer Bt between reoelve a nd transmit phas- 
es can be mads shorter, ea la shown below. 
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The difference between the transmit and recede ranges In the PCN system is 95 Mhz, Without the divider 
22 the synthesizer's frequency change dL01 between transmitting and receiving le: 

* dL01 = IF1 - L02 - 95 Mhr 

280.4 Mhz - 332.4 Mhz - 95 Mhz 
= -147 Mhz 

ft 

If the frequency L02 supplied to the modulator to divided by two. then the synthesizer'* frequency change 

le: 

« <1L01 » IFT - (L02)/2 - 96 Mhz 

2S0.4 Mhz - 168.2 Mhz - 95 Mhz 
= 16.2 Mhz 

20 In the GSM system the corresponding frequency change le: 
dL01 = IF2-45Mhz = 7Mhz 

Figure 2 shows a block diagram of the RF parte In e combined telephone operating on two frequency rang- 
es according to the Invention. 

In the receiver end transmitter there Is for each frequency range a separate reoelver front-end comprising 

20 a preamplifier 2, 27 and an RF filter 3, 28; and on the transmit aide there are filters 1 9, 23 and a power amplifier 
f , 25 for each frequency range. 

In order to use the different parts when operating on different frequency ranges, change-over switches 
26, 29, 31 are arranged In the antenna connection and In the transmitter mboer ports on tha antenna side. When 
operating with two different frequency ranges the signal receiving aide contains two duplex f litem 1 , 26; two 

so preamplifiers 2, 27; and two receiver RF filters 3, 28. In a corresponding way the transmission side usee two 
transmitter RF f i I tare 10, 23; two power amplifiers 1fl, 24; and two duplex filter* 1, 26. The switches 26, 2d, 
31 select the respective one of tha two similar blocks to be used. In order to generate tha two different first 
mixer frequencies L01 in accordance with the invention, two voltaga control! ad oscillators 13, SO are arranged 
in the synthesizer 31, one of which is activated with the oontrols V1 and V2, depending on the frequency range 

90 with which the device operates, e.g. on the frequency range of the GSM orthe PCN. The oscillator supply vol- 
tages osn be ueed as oontrols V1 and V2 (I.e., the supply voltage le connected to only ons of them). Each os- 
cillator 1ft, 30 provides as output a dlffs rent frequency. Instead of separate oscillator* It would be poealbJe to 
use two different frequency synthesizer* 91 to generate the different mixing frequencies L01, of which one 
le selected depending on the operating frequency range. Another alternative Is to use one synthesizer 81 hav- 

40 Ing two different frequency dividers In the phase looked loop 10, 80 diet one of them le selected to be used. 
The divisor of the divider 22 Is selected with the control NX. The divisor le 2 for the PCN system and 1 for the 
Q3M system. At the frequencies shown here the antenna Is a combination antenna for several frequency rang- 
es. In other reepecte the RF parts ere Identical for both transmit and reception frequency rangee. 

The RF change over switches 26, 29. 81 maybe realized e.g. with PIN diodes or with GaAs FET transistors. 

45 Instead of switches 26, 29, 81 It Is also possible to epply any known met hod to changs the path of the RF signal. 
With embodiments of the Invention It Is possible to realize a combined telephone fortwo different transmit 
and reception frequency ranges by using the same RP part for both frequency ranges, except for the parte In 
the transmitter output and In the receiver Input and the synthesizer 81 . 

In order to gene rets the mixer frequencies L01. L02 according to the Invention wa can use eyntheelzer 

90 circuits 81 and 82 with such a low noise level that no mixing le required In the synthesizer. In a combined tel- 
ephone operating on two different frequency ranges, e.g. In a combined telephone operating In the PCN and 
GSM systems, the Intermediate frequency filters can be realized wKh SAW technology, so that a good short 
distance selectivity la obtained aven at high frequencies with these filters. 

Embodiments of the Invention may be ueed In GSM end PCN mobile phonee, but tha Invention to not ra- 
ts atrlcfed to the frequency ranges of these systems, but It may be applied e.g. In the DECT system and In paging 
systems. Methods and systems in acoordancs with the invention reduce tha development casta and times for 
the RF parte, because the same RF parte can be used in two diffianent systems. It will be more profitable to 
realize the RF parte as integrated circuits, because the same circuits can be used in ssveral systems, and 
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thus the manufacturing batch size will be larger and the unit prloe off Che circuit will be lower, because the coets 
for development end manufacture of the Integrated circuit a will be lower. Moreover, the Investment costs In 
the production will decrease ea the same production line can be used for the manufacture of telephones of 
both systems (GBM, PCN], whereby cnly slight changee have to be made In the oomponenf Insertion and teeS 
5 Ing programs. 

In view cf the foregoing description If will be evident to a parson skilled In the erf that various modifications 
may be mede within the soope of the Invention. 

The soope oft he present disclosure I ndudss any novel feature or combination of features d Isciosed there I n 
either explicitly or Implicitly or any general leaflon thereof fcreapsctlve of whether or not It relates to the claimed 
10 Invention or mitigates any or all of the problems addressed by the present Invention. 



Claims 

it 1. A transmitter and/or receiver for operating in first and second respective frequency ranges comprising 
means for providing a first mixer signal (L01) for use in a transmitting and/or receiving branch such that 
the first mixer signal is mixed with an incoming signal to provide a first intermediate frequency signal and 
the first intermedials frequency signal is further mixed to provide a second intermediate frequency sign al, 
and/or a signal of the first intermediate frequency is mooed with the first mixer signal to provide an outgoing 

20 signal characterised In that the first intermediate frequency Is substantially the same for each of the first 

and aeoe nd res peotlva f reque ncy ranges. 

I. A transmitter end/or receiver aooordlng to claim 1 wherein the means for providing the first mixer elgnal 
comprises a frequency synthesizer. 

20 

9, A transmitter and/or receiver according to claim 2 wherein the frequency synthesizer comprises f tret and 
seoond frequency oecl Haters (19, 90) for providing the fire! mixer elgnal In the f Iret and second frequency 
ranges respectively. 

90 4. At ransm It tar and/or reoeiver aooordlng to any pre oedlng cle I m comprls Ing a second frequency ey nthee Izer 
for providing a second mixer signal. 

5. A transmitter andtor receiver according to claim 4 wherein the seoond mbcer signal le substantially the 
same for each of the first and eeoond respective frequency ranges. 

30 

6. Afnanamlffer end/or receiver according to claim 4 or claim 5 wherein In the receiving branch the second 
frequency synthesizer le ooupled to a first mixer providing the second Intermediate frequency elgnal. 

7. A transmitter and/or reoeiver according to claim 7 wherein the eeoond mixer signal le divided to provide 
40 a elgnal of suitable frequency to the f Iret m Ixar. 

8. A I nanam ittor and/or nsoeiver according to any ona of claims 4 to 7 wherein in the i ranamisaion branch 
the seoond frequency synthesizer ia ooupled to a second mixer for providing the first intermediate fre- 
quency signal. 

4$ 

0. A transmitter and/or receiver according to claim fi wherein the second mixer signal la divided to pttvlda 
a signal of suitable frequency to the seoond mixer. 

1<X A transmitter and/or reoeiver according to any preceding claim comprising a filter In the receiving branch 
» for passing the f Iret Intermediate frequency elgnal. 

II. A transmitter end/or receiver seconding to any preceding claim comprising a filter In the reoelvtng branch 
for passing the eeoond Intermediate frequency eigne!. 

« 11 A transmitter a nd/or reoeiver according to any preceding claim for use In a mobile phone operable for use 
In respective mobile phone eyeteme transmitting and reoetvlng In respective first and eecortd frequency 
ranges. 
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1& A t ransmltter and/or receiver according to daim 12 wherein the mobile phone system* are Oie Groups 
Special Mobile {GSM) and Personal Communications Network (PCN). 

14 A method for providing signals for a transmitter and/or rscslvsr operable In first and second respective 
$ frequency ranges comprising providing a first mixer signal {L01)floruse In a transmitting and/or receiving 

such that an Incoming signal Is mlsed with the first mixer signal to provide a first Intermediate frequency 
signal and the first Intermediate frequency signal la further mixed to provide a second Intermediate fre- 
quency signal, and/or a signal of the first Intermediate frequency la mixed with ths first mixer signal to 
provide an outgoing signal, characterised In that thef Iret Intermediate frequency Is substantially the same 
10 for each of the first and second respective frequency ranges, 
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